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ABSTRACT 


This thesis examines the credibility of the supply 
department within the maintenance environment. Data for the 
analysis was obtained by surveying commanding officers and 
Supply Corps officers of 312 maintenance-related Navy 
activities. The surveys were distributed under report 
control number OPNAV-4400-4(OT). Each population was 
analyzed independent of the other. The conclusion of this 
research is based on a comparison of that independent 
analysis and shows that the supply department within the 


maintenance environment has a significant credibility gap. 
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I. INTRODUCTION 


Ae BACKGROUND 

The credibility of the supply department in the 
maintenance envitonnt is crucial. The supply department 
is responsible for major logistic support elements which are 
integral to sound maintenance decisions. A loss of 
commanding officer confidence in the supply department can 
result in less-than-optimum maintenance procedures. Worse 
yet, the loss of confidence will likely force maintenance 
personnel to devise unique support avenues and bypass 
established lines of supply logistics support. Even so, the 
author has not found a single study which attempts to 
measure the level of confidence that either the commanding 
officer or the supply officer within the maintenance 


environment has in the supply department. 


B. OBJECTIVES 

The first objective of this thesis is to measure and 
report the level of confidence the commanding officer of a 
maintenance-related activity has in his supply department. 
Chapter II presents this work. The second objective is to 
measure and report the level of confidence the supply 
officer of that same activity has in the supply department. 


This presentation is found in Chapter III. 


Indirectly, this thesis reports on the credibility of 
the Supply Corps officer. After all, the Supply Corps 
officer is the functional head of the supply organization 
within the maintenance activity. He gives his’ supply 
organization direction. He sets departmental priorities. 


He is the role model for his department. 


C. THE RESEARCH QUESTION 
Does the supply department within the maintenance 


environment have a credibility gap? 


D. SCOPE AND LIMITATION 
Within the framework of this thesis, a maintenance 
environment is defined as: 


(1) Any afloat activity which is assigned a Supply Corps 
Officer 


(2) Any ashore activity which has a maintenance-related 
primary mission and is assigned a Supply Corps 
officer who is responsible for the supply logistics 
support of that activity 

This study does not consider the impact which the 
environment outside of the local maintenance activity has. 
For example, wholesale provisioning or stocking policies may 
impact onboard supply logistic support, but these policies 
are outside the boundaries of this thesis. Rather, this 


research surveys how the supply department performs within 


the narrow bounds of the local maintenance environment. 


E. ASSUMPTIONS 

First, this research assumes that both commanding 
officers and Supply Corps officers can quantify 13 
subjective measures of "level of confidence". These 
measures are referred to as "factors" throughout this 
report. They are found in Appendices A and 0_.B. 
Specifically, the factors are survey questions I through U. 
Second, the analysis of variance in this report assumes 
populations are independent in relationship, normal in 


distribution, and equal in variance. 


F. METHODOLOGY 
1. Sampling Methodology 
Two surveys were used to get sample data from two 
populations of officers within the maintenance environment. 
Appendix A was used to get data from commanding officers; 
Appendix B was used to get data from Supply Corps officers. 
Appendices A and B are identical in that they solicit the 
same information from the respondents. Both the commanding 
officer and the supply officer of each activity surveyed 
were requested to complete the applicable surveys. These 
activities were selected at random from a list of 
"maintenance activities" taken from the Navy Standard 
Distribution List. 
2. Survey Design 
Survey questions A through C specify the primary 


groups of commanding officers and Supply Corps officers. 
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Sub-groups of each primary group not only include those 
within-group ranks identified by questions A through C, but 
also include those within-group ranks identified by 
questions D through F and questions V through Y. 

Survey questions I through U identify the subjective 
factors which commanding officers and Supply Corps officers 
are asked to quantify. Those factors are: 

(I) Timeliness in responding to customer needs 

(J) Accuracy of the departments's records and reports 
(K) Degree to which promises made are kept 

(L) Level of professional skill within the department 


(M) Degree of favorable interface with customer 
departments 


(N) Degree to which stated department goals support 
command goals 


(0) Degree to which department actions support command 
goals 


(P) Level of positive morale within the department 
(Q) The department's openness to change 
(R) The department's commitment to customer service 


(S) Degree of advanced planning (rather than crisis 
management) done within the department 


(T) Degree to which the department is consistent in its 
performance 


(U) Level of confidence held in the department 
Of all the factors, factor U is the basis used for 
much of the analysis in this report. Factor U measures the 
level of confidence that the respondent has in the supply 


department. 


a 


3. Analysis 


Four analysis techniques are used to analyze the 
response data contained in Appendix C and in Appendix D: 
analysis of variance between groups, rank analysis of 
variance within groups, categorical analysis, and partial 
correlation analysis. All statistical analysis in this 
thesis is evaluated at the .05 level of significance. 

Analysis of variance between populations is not 
included in this report. The author sonemmaea that the 
commanding officer definition of "level of confidence" is 
incommensurable with the Supply Corps officer definition of 
the same term. This conclusion was reached through partial 
correlation analysis and is explained in Chapter IV. 

ae Analysis of Variance Between Groups 

Analysis of variance (ANOVA) tests whether 
population group means are merely different or if one mean 
is statistically greater that the other mean. Figure 2-2 
and Figure 3-2 list the factor means by primary groups. 
Figure 2-3 and Figure 3-3 summarize the analysis of between- 
group variance for factor U responses. 

b. Rank Analysis of Variance Within Groups 

Analysis of rank variance within primary groups 
of each population tests whether or not within-group rank 
means are statistically different. Again, factor U is the 


basis for this analysis. Figure 2-4 and Figure 3-4 
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summarize the analysis of rank variance within each primary 
group. 
¢. Categorical Analysis 
Categorical analysis provides a  non-metric 
method of analyzing population responses by categories. 
Figures 2-5, 2-6, 3-5, 3-6, 4-1, and 4-2 are 
crosstabulations of categorical responses. 
d. Partial Correlation Analysis 
Partial correlation measures the relationship 
between two factors and controls for other factor influences 
in that relationship. Figures 2-7, 3-7, and 4-3 summarize 
the partial correlations of factors I through T with factor 


U. 


G. SUMMARY OF FINDINGS 

More than 11 percent of the commanding officers surveyed 
report that the supply department is the worst of all 
departments within their commands. Nearly eighty-two 
percent of these "worst departments" are found aboard afloat 
commands. In addition, 21 percent of the commanding 
officers surveyed (see Figure 4-1) admit that if all their 
departments performed as does the supply department, the 
effectiveness of those commands would decrease at least 
slightly. The first finding of this thesis is that supply 
departments afloat have a credibility gap. 

Figures 2-7 and 3-7 summarize factors that commanding 


officers and Supply Corps officers believe relate most to 


13 


"level of confidence". They are noticeably different. The 
second finding of this thesis is that commanding officers 
and Supply Corps officers have obviously different criterion 
for defining their level of confidence in the _ supply 


department. 


H. ORGANIZATION OF STUDY 

Chapter II of this study summarizes the analysis of 
commanding officer responses to Appendix A. Raw response 
data from commanding officers are found in Appendix C. 
Chapter III summarizes the analysis of Supply Corps officer 
responses to Appendix B. Raw response data from Supply 
Corps officers are found in Appendix D. Chapter IV presents 


the conclusions and recommendation of this thesis. 
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II. ANALYSIS OF COMMANDING OFFICER RESPONSES 





Two hundred and one of the 312 commanding officers 
surveyed returned data which is used in this analysis. 
Another Seve rescenses could not be used because they had 
at least one blank answer field. Figure 2-1 shows a summary 
of the major groups of commanding officers whose data is 


used. 


POPULATION 
GROUPS 
COMMANDING OFFICERS 


AFLOAT 
ASHORE 


PACIFIC FLEET 
NOT APPLICABLE 


TOTAL 
SUBMARINE 
SURFACE 
AVIATION 
OTHER 


TOTAL 





Figure 2-1 Commanding Officer Respondents 


Very few commanding officers from groups labelled "NOT 
APPLICABLE" and "OTHER" replied to the survey. Due to the 
very few replies from these groups they are not analyzed as 


separate groups. They include shipyards and other ashore 


ale) 


the 


are neither part of 


which 


activities 


maintenance 


Atlantic or Pacific Fleets nor members of the submarine, 


their responses 


aviation communities. 


Rather, 


or 


surface, 


are nested within and analyzed with certain ranks of the 


group Co. 
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Figure 2-2 is a matrix of commanding officer groups and 
evaluation factors. Factors I through U represent survey 
questions I through U respectively. (Refer to the survey of 
commanding officers in Appendix A) In Figure 2-2 a brief 
description of each factor is given immediately to the right 
of that factor. The numbers in the matrix blocks are the 
group means for each factor analyzed. 

Figure 2-2 is shown to highlight the fact that between- 
group means are rarely ever identical. But while 
differences in the means shown in Figure 2-2 do exist, their 
group means may or may not be statistically different. 
These means only reflect the opinion of the specific 
commanding officers who were surveyed. And since they only 
represent a sample of the total population of the various 
groups of commanding officers, their means are likely 


different from the true population group means. 


B. ANOVA BETWEEN GROUPS OF COMMANDING OFFICERS 

Analysis of variance evaluates the probability that a 
sample mean is also the population mean. When two or more 
means are compared for equality, this type of analysis 
evaluates whether mean differences are a result of sample 
variations or a result of actual differences between groups. 

The primary group means of survey question U_ from 
Appendix B are summarized in Figure 2-2. Those means were 
statistically compared with each other by analysis of 


variance. Figure 2-3 summarizes this comparison and 


LJ 


indicates which group’ of commanding officers have 
statistically different means. The null hypothesis used for 


Figure 2-3 states that there is no difference between group 


COMMANDING OFFICER ANOVA 
BETWEEN PRIMARY GROUPS 


PRIMARY 
GROUPS 





Figure 2-3 Analysis of Variance Between Groups 


means. In terms of question U, the null hypothesis states 
that all groups of commanding officers have the same level 
of confidence in the supply department. A blank ina matrix 
block indicates that the null hypothesis is accepted; a "R" 
in a matrix block indicates that the null hypothesis is 


rejected. 
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We learn from Figure 2-3 that two sets of groups show 
Significant mean differences. Group COASH has a 
statistically higher mean than either COAFL or COSURF. In 
terms of confidence in the supply department, COASH has a 
higher level of confidence than either COAFL or COSURF. All 
other Se caer Create combinations have no- statistical 


differences in their confidence in the supply department. 


C. RANK ANOVA WITHIN GROUPS OF COMMANDING OFFICERS 

Each primary group of commanding officers has nested 
within its boundaries other unique groups. These are called 
sub-groups. In the section B above, we saw that two sub- 
group comparisons of the group CO, namely COAFL and COASH, 
show statistically different confidence means. All primary 
groups listed to the right of group CO in Figure 2-3 could 
actually be considered sub-groups of the larger population 


CO. These sub-groups can be further subdivided into smaller 


groups known as-~ ranks. The last section discussed 
differences between groups; this section reports on 
agifferences within those same groups. Figure 2-4 is a 


matrix which summarizes within group analysis of variance 
just as the between-group analysis of variance was 


summarized in Figure 2-3. 
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As before, the analysis of variance is based on answers 
to survey question U. The null hypothesis in this case 
states that there are no significant mean differences due to 
ranks within any primary group of commanding officers. 
(Primary groups of commanding officers are always prefixed 
by "“eo") A blank in a matrix block indicates that the null 
hypothesis is accepted; a "R" in a matrix block indicates 
that the null hypothesis is rejected. 

The following observations refer to groups within which 
the hypothesis is rejected. The term "mean" as used below 
always refers to the level of confidence the commanding 
officer has in his supply department. 

1. Command Type 

A significant difference in means exists between 
groups COAFL and COASH. Group COASH has the highest level 
of confidence in the supply department. 

2. Community 

Group COASH has a significant difference in means 
between the submarine and surface communities. The mean of 
the submarine community is statistically higher than the 
mean of the surface community. 

3. Command Size 

Confidence level means are statistically different 
due to command size within the group COPAC. Here the 


commanding officers whose commands are greater than 1,000 in 
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size have a mean which is statistically higher than those 
whose commands are between 200 and 499 in size. 
4. Commanding Officer Rank 
The group COSUB is the only group which shows a mean 
difference due to the rank of the commanding officer. 
Within this Grate the confidence level of captains is 
statistically higher than~ the confidence level of 


commanders. 


5. Supply Officer Rank 


Groups CO, COPAC, and COSURF show that the mean 
confidence level of the commanding officer is significantly 
affected by the rank of the supply officer. Within these 
groups, and other groups, commands whose senior supply 
officers are Supply Corps commanders draw the highest 
average levels of credibility. Within any group, commands 
whose senior supply officers are Supply Corps lieutenant 
commanders draw the lowest average levels of credibility. 

6. Best Department 

Within groups CO, COAFL, COLANT, COPAC, and COSUB 
the confidence level means are very dependent on whether or 
not the commanding officer views the supply department as 
his best department. Within groups CO and COAFL, commanding 
officers who evaluate either the weapons or the engineering 
departments as the best departments have a statistically 
lower level of confidence in the supply department. Within 


group COLANT the same is true only when the weapons 
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Figure 2-5 Best Department is the Supply Department 
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department is selected as the best. Within COPAC and COSUB 
this is true only when the engineering department is 
selected as the best department. Otherwise, the commanding 
officer's choice of the best department has no significant 
impact on his confidence in the supply department. 

Figure 2-5 shows a crosstabulation of commanding 
officer group responses to survey question V. This question 
reads: “My best department is the (___) department". Only 
the responses which identify the supply department as the 
best department are tabulated. 

7. Worst Department 

Unless the worst department is the supply 
department, there is no significant mean difference within 
the ranks of any commanding officers groups However, when 
the supply department is selected as the worst, groups CO, 
COAFL, and COSURF show a statistical difference between the 
supply and all other departments. Groups COLANT and COPAC 
show that the supply and repair/maintenance/production 
department means are statistically equal. Here, when 
repair/maintenance/production department is selected as the 
worst, the mean is not statistically different from when the 
supply department is selected as the worst department. 

Figure 2-6 is a crosstabulation of group responses 
to survey question W. The question reads: "The worst 


department at my command is the /( ) department". Only the 
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CROSSTABULATION OF 
COMMANDING OFFICER RESPONSES 
TO SURVEY QUESTION W 


ATLANTIC 
PACIFIC 
NOT APPLICABLE 


TOTAL 


SUBMARINE 
SURFACE 
AVIATION 
OTHER 


TOTAL 





Figure 2-6 Worst Department is the Supply Department 
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replies which identify the supply department as the worst 
department are tabulated. 
8. What If 

All groups of commanding officers report that if all 
departments performed as does the supply department the 
performance of the whole command would decrease as their 
level of confidence in the supply department decreased. The 
means become statistically different between the group rank 


extremes. 


D. PARTIAL CORRELATION OF FACTORS ANALYSIS 

Each group factor (survey question) I through T was 
correlated against factor U by partial correlation analysis. 
The results were ordered from one to 12 (highest positive 
correlation to lowest positive or negative correlation) 
within each respective group. Figure 2-7 summarizes that 
ordering. Partial correlation measures the relationship 
between two factors while controlling for possible effects 
of other factors. Partial correlation is often used to 
uncover hidden relationships between many combinations of 
other factors. Figure 2-7 summarizes and compares the 
relative weight each commanding officer group gives to 
factors I through T. The lowest numbers in the matrix 
denote the highest positive weights. Negative correlations 


are identified by an asterisk. 
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III. ANALYSIS OF SUPPLY CORPS OFFICER RESPONSES 





One hundred and eighty-seven of the 312 Supply Corps 
Officers surveyed returned surveys which is used in this 
analysis. Another eleven responses could not be used 
because they had at least one blank answer field. Figure 
3-1 shows a summary of the major groups of Supply Corps 


officers whose data is used. 


POPULATION 
GROUPS 
SUPPLY OFFICERS 


















AFLOAT 134 
ASHORE 23 
TOTAL 187 
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ATLANTIC FLEET 
PACIFIC FLEET 
NOT APPLICABLE 


TOTAL 





SUBMARINE | 
SURFACE 88 
AVIATION 40 
OTHER 
TOTAL 


Figure 3-1 Supply Corps Officer Respondents 


Although more Supply Corps officers than commanding 
officers from groups labelled "NOT APPLICABLE" and "OTHER" 


responded, the number of replies from these groups is still 
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insufficient for good data analysis. Therefore, they are 
not analyzed as separate groups. They include Supply Corps 
officers from maintenance activities which are neither part 
of the Atlantic or Pacific Fleets, nor members of the 
submarine, surface, or aviation communities. Their data is 


nested within and analyzed with certain ranks of group SO 


A.- COMPARISON OF FACTOR MEANS 

Figure 3-2 is a matrix of Supply Corps officer groups 
and evaluation factors. Factors I through U represent 
survey questions I through U respectively. (Refer to the 
survey of Supply Corps officers in Appendix B) A brief 
description of each factor is given immediately to the right 
of that factor. The numbers in the matrix blocks are the 
group means for each factor analyzed. 

Figure 3-2 is shown to highlight the fact that between- 
group means are rarely ever identical. But while 
differences in the means shown in Figure 3-2 do exist, their 
group means may or may not be statistically different. These 
means only reflect the opinion of the specific Supply Corps 
officers surveyed. And, since they only represent a sample 
of the total population of the various groups of Supply 
Corps officers, their means are likely different from the 


true population group means. 
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ANOVA BETWEEN GROUPS OF SUPPLY CORPS OFFICERS 


B. 


Analysis of variance evaluates the probability that a 


sample mean is also the population mean. 


When two or more 


this type of analysis 


means are compared for equality, 
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evaluates whether mean differences are a result of sample 
variations or a result of actual differences between groups. 

The primary group means of survey question U_ from 
Appendix B are summarized in Figure 3-2. The means were 
statistically compared with each other by analysis of 


variance. 


SUPPLY CORPS OFFICER ANOVA 
BETWEEN PRIMARY GROUPS 


S 
0 
L 
A 
N 
wi 





Figure 3-3 Analysis of Variance Between Groups 


Figure 3-3 summarizes this comparison and indicates 


which groups of Supply Corps officers have statistically 
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different means. The null hypothesis for Figure 3-3 states 
that there is no difference between group means. In terms 
of question U, the null hypothesis states that all groups of 
Supply Corps officers have the same level of confidence in 
the supply department. A blank in a matrix block indicates 
that the “ei, nyecrsvaeds is accepted; a "R" in a matrix 
block indicates that the null hypothesis is rejected. 

We Mean from Figure 3-3 that only one comparison of 
means is rejected. Specifically, groups SOSUB and SOSURF 
show a statistical difference in means. In term of survey 
question U, this tells us that SOSUB Supply Corps officers 
have a statistically higher level of confidence in the 


supply department than do SOSURF Supply Corps officers. 


C. RANK ANOVA WITHIN GROUPS OF SUPPLY CORPS OFFICERS 

Each primary group of Supply Corps officers has nested 
within its boundaries other unique groups. These are called 
sub-groups. In section B above we saw that two sub-groups 
of the group SO, namely SOSUB and SOSURF have statistically 
different means. Again, all the groups listed to the right 
of group SO can be considered sub-groups of the larger 
population SO. These sub-groups can be further subdivided 
into smaller groups known as ranks. In the last section we 
looked for differences between groups; in this section we 
will look for differences within those same groups. Figure 


3-4 is a matrix which summarizes the within-group analysis. 
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As before, the analysis of variance is based on answers 
to survey question U. The analysis null hypothesis states 
that there is no significant mean differences due to ranks 
within any primary group of Supply Corps officers. (Primary 
groups of Supply Corps officers are always prefixed by "SO") 
Figure 3-4 aekeaes to ranks by survey question number. 
Appendix B provides more detail about the rank identities. 
And, as before, a blank or a "R" within a matrix block 
respectively indicates either acceptance or rejection of the 
null hypothesis. 

The following observations refer to groups within which 
that hypothesis is rejected. The term "mean" as used below 
always refers to the confidence the Supply Corps officer has 
in his supply department. 

1. Community 

Within the group SOLANT the submarine community has 
a statistically higher mean that the surface community. 
2. Command Size 
Within groups SOAFL and SOLANT, supply officers of 
activities which have more than 1,000 persons have a 
statistically higher mean than those of activities which 
have only 500 to 999 persons. 
3. Supply Officer Rank 
Group SOAVI has statistical differences in means due 


to the rank of the supply officer. Within this group, the 
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Supply Corps commanders report a statistically higher mean 
than Supply Corps lieutenants. 
4. Commanding Officer Commissioned Years 

Group SOAVI registers significant within-group mean 
differences due to the number of years the commanding 
officer has Saat commissioned. Supply Corps officers whose 
commanding officers have been commissioned 24 or 25 years 
have a significantly higher mean that those whose commanding 
officers have been commissioned only 18 years. 

5. Best Department 

Within groups SO, SOAFL, and SOPAC, those Supply 
Corps officers who rated the supply department as the best 
department at their commands reported a significantly higher 
mean than some of those who did not. Specifically, those 
Supply Corps officers had significantly higher means than 
those who rated the weapons or engineering department as the 
best department. 

Figure 3-5 shows a crosstabulation of Supply Corps 
officer responses to survey question V. The question reads: 
"The best department at my command is the (___) department". 
Only the responses which identify the supply department as 
the best department are tabulated. 

6. Worst Department 

Unless the worst department is the supply 

department, group SO shows no significant differences in 


means based on which one is considered the worst department. 
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Figure 3-5 The Best Department Is The Supply Department 
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CROSSTABULATION OF 
SUPPLY CORPS OFFICER RESPONSES 
TO SURVEY QUESTION W 


fF moTan PERCENT 


RESPONDENTS || SUPPLY ||RESPONDENTS||OF SUPPLY = 
i+ sae . 
i+ sae ° 
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Figure 3-6 The Worst Department Is The Supply Department 
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When the supply department is selected as the worst, its 
mean is significantly lower than any other selection. 

Within groups SOAFL, SOLANT, SOSURF, and SOAVI, when the 
supply department is selected as the worst department its 
means are statistically lower than any department except the 
Pena production eterna department. Group SOAVI shows 
and additional direct correlation between the supply 
department and the weapons department. 

Figure 3-6 is a crosstabulation of group responses to 
survey question W. The question reads: "The worst 
department at my command is the (___) department". Only the 
replies which identified the supply department as the worst 
department are tabulated. 

7. What If 

Within groups SO, SOAFL, SOLANT, SOSURF, and SOAVI 
Supply Corps officers report that the performance of the 
command would decrease as their confidence in the supply 
department decreases. The means for these ranks becomes 
statistically large between the extremes. 

8. Evaluation Method 

Three groups report that the method the Supply Corps 
officer uses to evaluate the departments at his command make 
a statistical difference in his confidence in the supply 
department. Here, his confidence is statistically higher if 


he bases his evaluation on inspection results rather than 
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"other reason". Between these extremes his confidence 


decreases from "day-to-day performance" to "intuition". 


D. PARTIAL CORRELATION OF FACTORS 

Each group factor (survey question) I through T was 
correlated against factor U by partial correlation analysis. 
The results were ordered from one to 12 (highest positive 
correlation to lowest positive or negative correlation) 
within each respective group. Figure 3-7 summarizes that 
ordering. Partial correlation measures the relationship 
between two factors while controlling for possible effect of 
other factors. Partial correlation is often used to uncover 
hidden relationships between many combinations of factors. 
Figure 3-7 summarizes and compares the relative weight the 
different Supply Corps officer groups give to factors I 
theeugh tT. The lowest numbers in the matrix denote the 
highest positive weights. Negative correlations are 


identified by an asterisk. 
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as 3-7 Partial Correlation of Factors = Factor U 
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IV. CONCLUSIONS AND RECOMMENDATIONS 


A. CONCLUSIONS 
The conclusion of this research paper is that the supply 
department within the maintenance environment has a 


credibility problem. Figure 4-1 graphically highlights one 


POPULATION 
COMMAND —= 
EFFECTIVENESS 
WOULD: COMMANDING SUPPLY CORPS 
" OFFICERS OFFICERS 





TOTAL 201 (106.0%) |) 1e87 (100.0%) 


Figure 4-1 Supply Department Impact 


basis for this conclusion. Twenty-one percent (42 
commanding officers) of all commanding officers surveyed 
admit that if all their departments performed as does the 
supply department, the performance of their command would 
decrease at least slightly. This is analogous to saying 
that one fifth of the supply departments perform below the 
command average for all departments. Chapter II (see Figure 


2-6) reports that 11.4 percent of commanding officer 
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respondents consider the supply department the worst 
department at their command. 

The conclusion stated above is moderated in that the 
supply department compares very well against the other 
departments listed in Appendices A and B in terms percentage 
of "best" ae "worst". Overall, commanding officers rate 
the supply department second only to the engineering 
department when they evaluate the "best" department. They 
also rate all departments except the repair/maintenance 
department "worse" than the supply department. Figure 4-2 
summarizes the departments which are selected as the "best" 
and "worst". Each number in the matrix represents the 
percentage of either commanding officers or Supply Corps 


officers who chose the applicable department. 


DEPARTMENT COMMANDING OFFICER SUPPLY CORPS OFFICER 
BEST WORST BEST WORST 













nee | sae | 7008 
11.9% 7.0% 22.5% 


Figure 4-2 Best and Worst Departments 
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Chapter II reports that the supply departments run by 
Supply Corps commanders have the highest average level of 
commanding officer confidence. However, commanders rival 
lieutenants in terms of which Supply Corps rank has the 
highest percentage of "worst" departments. Each of these 
ranks has ee mags one third of the 23 "worst" departments. 
Chapter II also states that the performance of Supply Corps 
commanders is statistically higher than the performance of 
lieutenant commanders. Categorical analysis neither 
confirms nor discredits that finding. Categorical analysis 
does indicate that Supply Corps commanders head a higher 
number of both "best" and "worst" supply departments than do 
lieutenant commanders. 

Of the 42 supply departments which would decrease the 
Overall performance of their commands (if all other 
departments onboard performed as they do), nearly 83 percent 
are found onboard afloat commands. These are equally well 
distributed between the Atlantic and Pacific Fleets and tend 
to amass within the surface community. 

Nearly two out of three (61 percent) of the Supply Corps 
officers who responded to the survey claim to have the best 
department onboard. This total is nearly four times higher 
than the number of commanding officers who credit the supply 
department with being the best. 

Perhaps the most significant finding of this research is 


that commanding officers and Supply Corps officers have very 
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different perceptions of which factors contribute the most 


to "level of confidence" (credibility). Figure 4-3 shows 
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Figure 4-3 Correlation Differences 


how commanding officers and Supply Corps officers differ in 
their definition of "level of confidence". Figure 4-3 
iterates the partial correlation analysis of Figures 2-7 and 


3-7 for commanding officers and Supply Corps officers. As 
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before, the numbers in the matrix represent the relative 
weight given to each factor. The number one is the highest 
positive correlation, the number 12 is the lowest positive 
or negative correlation. Negative correlation are 
identified by an asterisk. 

This diecovery may give merit to the traditional line 
officer accusation that Supply Corps officers "march to the 
beat of a different drummer". Twenty-one percent of the 
commanding officers surveyed report that their supply 
departments do not keep step with the requirements of the 
maintenance environment. One cannot help but wonder how 
Many Supply Corps officers from those same activities 
responded to the survey and said that their supply 


department was the best department onboard. 


B. RECOMMENDATIONS 

This research paper establishes that 21 percent of the 
commanding officers surveyed are not satisfied with the 
performance of their supply departments. It also suggests 
that many Supply Corps officers may not even be aware that 
perhaps their department suffers a credibility gap with 
their commanding officer. 

The Naval Supply Systems Command needs to pursue steps 
to independently validate the conclusions of this thesis. 
If that investigation confirms these findings, the Naval 


Supply Systems Command may choose to: 
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(1) 
(2) 


(3) 


(4) 


Assess the effects and costs of this credibility gap. 


Sponsor frank dialog with commanding officers from 
the various maintenance communities. These 
discussions should focus on identifying sources of, 
and solutions to, the credibility gap. 


Fully research the commanding officer's definition of 
credibility and incorporate that perspective into the 
formal training of all Supply Corps officers. 


Recommend that the text of a department head's 
fitness reports include a ranking of that department 
head relative to all department heads_ onboard, 
regardless of their designators. Under current 
fitness report rules the performance of the Supply 
Corps officer is never formally compared against the 
performance of his non-Supply Corps counterparts. 
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APPENDIX A 
COMMANDING OFFICER EVALUATION OF THE SUPPLY DEPARTMENT 
Questions A through F below ask for general background 


information about your command. Please place the number of 
the most correct alternative in the space ( ) provided. 


A. Command type: ( ) (1) Afloat 
(2) Ashore 
B. Fleet: ( ) (1) Atlantic 


(2) Pacific 
(3) Not applicable 


ec. Community: ( ) (1) Submarine 
(2) Surface 
(3) Aviation 
(4) Other 
D. Command size: ( ) (1) 99 or less 
(2) Between 100 and 199 
(3) Between 200 and 499 
4) Between 500 and 999 
(5) Greater than 1000 
E. Your current rank: (1) Lieutenant or below 
(2) Lieutenant Commander 
( ) (3) Commander 
(4) Captain 
(5) Flag 
F. Rank of the senior Supply Corps officer assigned: 
( ) (1) Lieutenant(JG) or 
below 


(2) Lieutenant 

(3) Lieutenant Commander 
(4) Commander 

(5) Captain 


Questions G and H below require that you provide the 


information requested in the space ( ) provided. 
G. Number of Supply Corps officers at your command 
(_) 
te Your number of commissioned years service 


a) 
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Factors I through U below refer specifically to the Supply 
Department at your command. Below each factor is a scale 
which ranges from 0 to 6. For each factor, please rate the 
performance of the Supply Department relative to that factor 
by circling the most correct number on the scale. In this 
section, 0O is the least favorable and 6 is the most 
favorable. . 


i Timeliness in responding to customer needs 
$e enn pe nf -- F - - - - - - $ $ - - - = + 
0 1 2 3 e 5 6 
J. Accuracy of the department's records and reports 
ta a a a a et 
0 1 2 3 4 5 6 
K. Degree to which promises made are kept 
$e np a 
0 1 2 3 4 5 6 
L. Level of professional skill within the department 
fap a 
0 1 2 3 A 5 6 
M. Degree of favorable interface with customer 
departments 
$n a a a = 
e) 1 2 3 4 5 6 


N. Degree to which stated department goals support 
command goals 


fe an nt a 
0 1 2 3 4 5 6 
Ole Degree to which department actions support command 
goals 
$e np a a 
0 ui 2 S & 5 6 
P. Level of positive morale within the department 
$n pn pt Hf = = 
0 1 2 3 “ 5 6 
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The department's openness to change 


Degree of advanced planning (rather than crisis 
management) done within the Supply Department 


Degree to which the department is consistent in 
its performance 


How much confidence do you have in the Supply 
Department? 


Statements V through Y require that you complete the 
sentence by placing the number of the alternative chosen in 
the space ( ) provided. 


V. 


My best department is the (___) department. 
1) Operations 

) Weapons 

) Supply 

) Repair/Production/Maintenance 
) Engineering 

) Administration 

) 


2 
3 
4 
5 
6 
7) Other (please specify) 


( 
( 
( 
( 
( 
( 
( 


My worst department is the ( ) department. 
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Operations 

Weapons 

Supply 

Repair/Production/Maintenance 
Engineering 

Administration 

Other (please specify) 


If all my departments performed as does the Supply 
Department, the overall performance of my command 
would ( re 


Improve significantly 
Improve slightly 
Remain the same 
Decline slightly 
Decline significantly 


My answers to statements V through X above are 
based primarily on ( ).- (Please select only one 


response) 


(1) 
(2) 


Inspection results 
Day-to-day performance of those 


departments 


(3) 
(4) 


Intuition 
Other reasons 
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APPENDIX B 


SUPPLY OFFICER EVALUATION OF THE SUPPLY DEPARTMENT 


Questions A through F below ask for general background 


information about your command. 


Please place the number of 


the most correct alternative in the space ( ) provided. 


A. 


B. 


Questions 


G. 


H. 


Command type: = ( ) 


Fleet: ( 


Community: 


Command size:  /( ) 


Rank of your 
Commanding Officer 


(_) 


Your current rank: 


QOS 
m WN 


Set Ne Oe ee Mee ee? et Sg Me” 


yt a ta ta a 
Mm & WD 


G and H below require 
information requested in the space ( ) provided. 


(__) 


Afloat 
Ashore 


Atlantic 
Pacific 
Not applicable 


Submarine 
Surface 
Aviation 
Other 


99 or less 

Between 100 and 199 
Between 200 and 499 
Between 500 and 999 
Greater than 1000 


Lieutenant or below 
Lieutenant Commander 
Commander 

Captain 

Flag 


Lieutenant(JG) or 
below 

Lieutenant 
Lieutenant Commander 
Commander 

Captain 


that you provide the 


Number of Supply Corps officers at your command 


Your Commanding Officer's number of commissioned 


years service /( ) 


Factors I through U below refer specifically to the Supply 
Department at your command. Below each factor is a scale 
which ranges from 0 to 6. For each factor, please rate the 
performance of the Supply Department relative to that factor 
by circling the most correct number on the scale. In this 
section, 0 is the least favorable and 6 is the most 
favorable. 


i Timeliness in responding to customer needs 
Sn 
0 1 2 3 ob 5 6 


fn nn etter t 
0 1 2 3 a 5 6 
Ls Level of professional skill within the department 
$e apa a ent enn pn pet 
0 1 2 3 4 5 6 
M. Degree of favorable interface with customer 
departments 
pee eof eee t eH fen pe ee pee at 
0 1 2 s & 5 6 


N. Degree to which stated department goals support 
command goals 


tem npn nnn tenn atta nn tan ete t+ 
0 1 2 3 4 5 6 
oO: Degree to which department actions support command 
goals 
tam nn pm nn an nn ttn tan tat 
0 4 2 3 & 5 6 
P. Level of positive morale within the department 
tm nan nnn ta a a ta tte 
0 1 2 3 4 5 6 


52 


Q. The department's openness to change 


fem apn a nn 4 - - + 
0) 1 2 3 & 5 6 
R. The department's commitment to customer service 
pee ape nnn pen nn pane pe + 
0 1 2 3 4 5 6 
S. Degree of advanced planning (rather than crisis 


management) done within the Supply Department 


pm ant an tn an nn pen net + 
0 1 2 iS 4 5 6 
T. Degree to which the department is consistent in 


its performance 


am np en a na ne eet 
0 1 2 S 4 5 6 
U. How much confidence do you have in the Supply 
Department? 
mmm np nn np enn nt nrnent eet 
@) 1 2 3 % 5 6 


Statements V through Y require that you complete the 
sentence by placing the number of the alternative chosen in 
the space /( ) provided. 


Vv. The best department at my command is the ( ) 
department. 


(1) Operations 

(2) Weapons 

(3) Supply 

(4) Repair/Production/Maintenance 
(5) Engineering 

(6) Administration 


(7) Other (please specify) 
W. The worst department at my command is the ( ) 
department. 
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(1) Operations 

(2) Weapons 

(3) Supply 

(4) Repair/Production/Maintenance 

(5) Engineering 

(6) Administration 

(7) Other (please specify) 


If all the departments performed as does’ the 
Supply Department, the overall performance of my 
command would ( Nec 


(1) Improve significantly 
(2) Improve slightly 

(3) Remain the same 

(4) Decline slightly 

(5) Decline significantly 


My answers to statements V through X above are 
based primarily on ( ). (Please select only one 
response) 


(1) Inspection results 

(2) Day-to-day performance of those 
departments 

(3) Intuition 

(4) Other reasons 
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APPENDIX C 


COMMANDING OFFICER RESPONSES 


This appendix contains the raw data which was returned 


by commanding officers who responded to the survey found in 


Appendix A. 
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HNNNANNANNANANNANNANNANNANANANNANANNANAANAN 
KMANMADANTAHPOANNATANMOMOMSFANMNANTAYNMNAMNONAM 
SFOORMNONTANHUOAANMANMUO AN NN AKRMARAKrRMW OO 
Sty Ar KRMAMNANRNARRAMNRMNUNRMNORARANANOMNR AON 
FHMNMNONNUONMMTANNN FTMOUNNFNONMOUOMNNMOWUWUWUUONUW 
HNMNMNNNN TMM GTNNMMON FH DTN MONTOMVMOUMUUONUOW 
NN MMNOUWUNMNNUONNMN TFONNMNSANOVUYNDTONNAY s&s 
MOyTOUWOUWUONAMNUONNNNNTFTOMONMUOUONNTOON MOO 

OYFNNMNNNHAMNANMUOUNNTFNONMNAUNUONMNNNNUONAOW 
AIO NNNNNHYTOMHN FN TFOMNNMNMHMN TNUONM TZTOTDTNNW NOW 
OOTFMNMNUVOUONAMATNAFOMONNN TFOMVUONTOUWUUOUONUOW 
FOOUWUOUWUNMNANTNNMONTVOUTONUMUOUONNUMOUUMUUONUONM 
STOW MNNNUONATFNNOMAATNUONNMNMOUONNANNHNUWTMOW 
Hows NMOZTONWMNTNHANN TNH TINH HOUOMMNOUOWMNN WO 
MOMOMNMNADTOUWGTONWTNUVUOUNATONUONNAMNUOMNONTOOOMW OO 
HMNNWZTNNNHNNMMONMVUTTANNMNHN TATAOMOMNTOMOMADNONMMNN OWN 
Huo STs STMNMNHINMNNNHZTONVUOUTOPOMNNN YT DTOUWOUONUOW 


ONDAADHDAWOOKHDAARYWODFAMTDAIONMNAAMDMNATKWOMODO 
MISE CEA Gin A OA AMAA SANA A AMA 


UN MNANNRANANR AM ANANNANANUONAMYNNANANANNR AN MANN 


HT NNNN MANNA DTAMNANAAANANNANANNAANANOTAN MOAN 
ae PM MYMEMOMMNYMMNAMMNYIOMIPOMMYON DTS BWOPVAM 
AN TOMNAA TOMA MNAANNAMNANANMOMNAFOMOAMNANMANMOMOANMMOMSIONTSIOM 
UN NANNANANANANANANANANANANANNANANAAANANANAAANANA A 


NANNANNANNANANANNNANNANAAN 
ANANNNNdTANANMANYTONAA 
HMRRANMROR ARP AARAANMNMHA 
NANYAYTANAYOMNNHMNONWOMM 
ONUWUUTONUNNVUUTONMST00 
ONONYTNNONNVONMNNAMY Wo 
NMONYTTNONNONTNNAMYV Ww 
NTYTOUYOYTOUUDUNNWOUONN wo 
NYOUOTOMNUUNONNUUANN YW wo 
NTOUNNVTONYTONTNOM +00 
OYOUYONVYONNHOUTNNN +00 
wwUUUTOTONWUUUTNNOWUWL 
NNUOUYTOUNOUNNVUUOYNMO Ww 
oTrOoONnNTTNNNVYTONZTONTMO WO 
NMOUYNNNONONNUONSTsT00 
ONONMYTNNNNONZTNNN +00 
NNUOUYTNONOUTNON TMM wo 


ORUOPRPUOURTSTORNANNOYRKRR DOAN OY 
NaAaNe NNN ANI da AN eI 
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NOOMNOnrnnranrnMOVidadlddqddddidadade 


NUNArHddddddddgdndddodddd ddd didi ddd ddd ddd ddd ddd nd TA TA ANNNNNNANANAN 
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HANAN NANANNANANANANANANANNTMANNNANNNNNNANNANNANANANANNANANANAAAAAAAAN 
KMMNAMNATAAMNANATAMANANMNOANATANAHDAANTOMNNAMAARAATANNANNAAITANANAMNNAN 
FONNNNMNANWMNNTAVUOUOTANNNMUOANNNANNNRARANAAAR AOA ARANDANAUOANNOAE 
SIN TSTAMNANTAANRNNMNKR NH MAN ARN KR DAADAMNN NNR ANWNANNTFMNMNAMOANMNATOMNNOMN AANANW 
"MOTO FO DADMDNONUOUONNNUONUOUMNNUOUNNUONNUUU FNNNNUOUNH TO DTOMNWMH TOO ONO tt 
HnNontsTOVTOFNOMNANMNMON TMNNUTNVUOUANUODAMUUUMNUONNUOUNNMVNUUOUNTNOMNUOUOWW 
UMNO MMNOMNMOFZFTNHOMNNOTONNO STFTOADOMAOUNNOMANUUUNMA TIA DPOMNHOMNNVUONUUOMWYATTMOOW OM 
MONOFTFMONAFONNONONUDTOMNUOUNUONNMVOUOATNOMNMHYTONUNMHUTADOUMUON MH H OW OW 

aAnws7 ToOWTONUWTOWGTONnMOWsYOWGTdGodTdaOoNnNwNMOMOMNArTTOWTNOMNOTIMONMUONTAMN TOO TWH 
ise FPO MONNUONNNNMNNNMUAZAO ANNU MNNAMVOUNT AT TOMNUONAMOMNNMOMHUOMNMNWO TW st 
OlONMNVUDTFTOMNNUONUOUNNNMU TFDOMNUOUMUNNNNMOUUTANMNNUVUNMUOMNUMVUNUHMHATMNOWHOMNWW 


FAMMUOAFFNNNUOUDTONUOFUOUWOUONUOUOUMNUUNMUUUMNNTFNNUOVUUNNUNUOUMNMUHWUWMO OW ' 


Sir - OTFMONDFOADTNONMNONNNUOMUMNNMNNNMNTOUNANH THOTOUTONTFTFOUUNMOMUOWMsAWH st 
HvytsTO FT OTWPTOMNNUDGTNMNNUOTNNVUOANNNNOUONUTFTFNOMMNTONUTOTONNNUOMNMNUOWM STW a 
MOWMMUOMWNTFTMNONONNMNMNMNHTOMNVUOUANAAENMNVHOUNNNNTONHMHTMONNMNMHNMNO HOO HOW 
MIOMOMMNUTMNUTNNNOMNUONUOATNOUMNMNUTT ONMNUOMNNFTAPONNMNTOUOMNOMNMNNOWOUO SOY 
Hr +TOWMMHOTTOUNONMUOMTTOMUNOUONNNMNTOUONMNYTADTDOUMWNTONMNONMTOWOUO MMW 


THO DMO NANKNRAAUOAMDONDNOAHARAOMDWUOKNRUOHWOAHAAMNAHRWOMNANMNADWMNUNUONMNUTYMADKOK AD 
AdANN TAN TA ANN TAN TAN TP ANN ddd A A AN AN TA ANNANNANNAANNANNANAN NAN AANAN 


HAN DMNA MNANADANMNANANANAANNANMNANNANANANANTNANAAATANOMNAATIENANTOANAYNSANAAN SS 
ANNMH YFOMOMNAMNAMAMNAMNOAMNNMOMNAMNAMNAMNMNANANANMNATAMNANANNMOMOMMNAMNAWOMNNWMWOYMNMMNWNMOAMOM SS 
UA ANNANNNANNANNNANANANANANANANANANANANANANANAANAATAAANANAANANANANAN AAA A ANN 
DNNNANAANAANANANANANAANAANANAANNANANANAAANANAAAAAAAAAANANANAAAA ANA ANN 

Adadidddd dd dt ddd dd ddd dd dA dp AAA dA dA ddA Ad dA ddA ddd ddd ddd ddd dddade 
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HANNAN ANANNANNANANANANANANAANNANNANANNANNANNANANNANNANANANNANANNNANMNANAN 
MANE YOMDPNONAMNAANTAPNANANNANAAMANNNANHANMNANNANNMANNANNNNMNA SHAAN 
BHANNMOANANWUUWUUTAONMNARR AR AVUVARORKR MR AVOAR AAR OYROUUORUURMORR 
SlNd Kn PZORNAYPRMOR MR NVUATOPFTANMANIANANMNIFRAOMNNNARARMNNMNANANNAST Ss 
HNnNNUS ST TFOFOTFONNNNNFNVOVUUNNNVOMOUUOUTTOUNUNUUUTOYNNNVONOUUTOWLM 
HoOoMntTNONN YT TODPFOUNNYFNFNNNUONNNUONYTOUMNMVUOVUUONVUOOUONNATNUONNNNVOUNNVUW 
NMONMAMNYMOTFDNNNNANANATFNNNNMANUNFUUANNMUOUUNUOUMNNYFNVUMNASTSONUONNN WN 
CowosvnsnnvotdoOVVOVUNNNVOVUVUNNNVUOUONVUOUTOUUUNUOUMNNUONNOVUUUUMYU WO 

oOWToNdY?dnNANNnNnOoYTTHNFOUONNNNVUVUUONUNMNOUUUUNYGHYMNNMONNWOUMUNN 
Anodes nNoOYyNnNWToUOWTOTTTFNNHHUOTTPDFNUONVUOUMNNUONUONUONWTHOWYNHONTONSTNONNN 
Olosrvg"?T MNDPFPONNONNNNFTOUNOUYFNUNNVUUMNNUUUUUUNNNUNNUONNWOUMNWN oO 
FONTONPDOUONUOUONNNOUNUUVUUONFTNUNNVUONNOUUUUUONNNUNUOUNUOUUNYW MW 0 
sloyvoysTONdsT SPOPFOUUNNNNNONONNNUTFTOVUUTFNUONONVOUTNNUONTNNVOUWUUNNONM 
HNYONMNNNOUMVUUUNNYMNNONMNHUTNHONONNVUUYTTOUUUUUNNYNYWTTNONNSTOUWUMOUN WH 
VIDWOMNAGPTANONNUOVUUNNNNNNUOUNNNUONNNUOTTOUVUUOUUONNNNNYTOAFOM oO tTOWM oO 


HIOMNNAYTPFOUNMONNNFNONNONNFNNNOUONNMNMOUUONOUUNTNNNNAMNNNMNON HW: 


HOoOsToOsToOVwVFTMNOTDTONMNNNNNMNVOTNHONHHTHOTOUMNyTTOWOMUOUNUUoONYTONTNONTOWUUTNOMNWM 


TIODST SDODMNUMOARNRNMNONANIDON TFOAANTFTNNKFUMUUADMANMNUUYTYTFAMOMMDWVOUOYNADVANKrNHM 
NAN NAN ANN ANNAN ANNAN AINANNAN AGANNANANNANANNANANNANNANNANANANANNANNANNNANANNNANNANANNANANANANANAN 


I) SOS Da a aa aaa ad 


HNANN tANAIY HFPANAMNANNANAANANMAdaAYAYPYINANTIAOMFNAIYIFNANIOMNAONA ATOM AATFOOMA? Ss 
AMNMNAMNNANNANNO AN DPN MAMAN TFONMNMNNMNMH OYTO THOM DADAONNTHMODMOMOMHFNHOMOMNMM DAMN W 
UNNANANAMNANANMNAANCAAAANAANMNANANANMNANAAONAN Haddad Aal ANNATNANAAMNMANANANNAMNANM 
NNNNANANANAN ANNAN dd dd ddddd didi didi di didi dt AA ANNNANNNANANNANAANNANANANANAANAANN 
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ANNANNANANANN 
SAMANANAT OE 
ZAK NOnR ARS 
rivydqdnwnwewn 
DvTMONOoOUOMNO NM 
HT NNO NNMN YH 
NIM MM NM WM + 
ZMMONMONONMNUNWN 

ow sTMOOMNWM + 
HOT MMMN?W oO 
CnNoMnNnoWwds 
ZMmnowowown wo 
BOM Mo som wv a 
HONNONMUWONMOAN 
mL IO 7 INN 
HOM NMUNoa?o© 
Hs IMM oO vs oF 


TIDAANNMNOKe TO 
ANNAN TZTAANAN 


OLA AMMO MANN 


MANO TOW a & 


Hoanw3730nH 74 4 


ANT TNMNO MN WM WH 
UMMNAYNWWOME 
DMNNNNANANANAYMO 
LINANNAANAN 


SI, 


APPENDIX D 


SUPPLY OFFICER RESPONSES 


This appendix contains raw data which was returned by 


Supply Corps officers who responded to the survey found in 


Appendix B. 


HN ANANANANANANANNANANNNNANTAAANNNANNANAANATAANAN 
MANN ANANATAANATPANANNNMNANN ANA MATAMNATANNAN ANE 
BAUMANAMANTONRNNANNUORNATDANARNNANUNANNMNNNNNWOUWUUON 
SIMO MPROMNMAANAMMNMANMNANREFAMNAMNANUNUNANNMNNANANANANNMNANNNM 
HMNMMNWOYFNONUWOUWUUWUTUOUUUUUNNTNNNNUONNVUUWUANYTNUWOWTANOWN 
Hey MOnZFNUONNNNATATNONNNNNNNNATNNNONNNWONATTNONONANNS 
YNOANOoONmMMNNTZTONMNOHOWTTNONNWVTIIIdT TION WMWOTNWMNARTANNAUONM 
MonmnNnwotTnvou FTF NNN NWOWUNNNMOUOMVUUTNNNONWOUTTTONMNWLW 

OOATYMNNMONUOTMODTOUTANMNANMNNN GY IT FTFNHNUONMATTNONNOM 
BONO AFTONMOMNANH AAO WDWONNO DANN MOMAPFOGTAMNTNNMsTMNIONAEMNWOM 
OlOMUUTMUONUUNNATNVUOWUUNNUONONNWOUUWUUUNTUONNUONNYWU YO 
DOSTMNONATONUWOUNNNNUOUUNTNNUONWUUNNWTTNVNOUNNUWUOTNWOUUUN 
SIANNNNMNUONUTNATNNNONNANNNNTTZTMNOVU TT TFTNNNANON 
HONNWUONTNNTFONNANNNNUONMNNUOMTYTFTONMANNNNANMNMNNATANMNN 
VYIOMMNUONUWUTNUWOUWUUMUUNNUOUUUNUUNNNUONUONNUONMNNNANWN 
HinATOTTONFGNOUNNNNUOTNNFMOMNNTNHOATNONYTNNONNNNWGTANN WO 
HTNMNUONNUWONNUONAMVUUNUMUUNNNNNNUOYTNHNWONUNU FTN WGTNHNTONWATNM 


THHONNUOMNMNOUOUONWUWDADWAMANAWOVOWAAADAAKrKrATAWOONATA OS 
ANdAN Pd AN AN drt di didi didi ntti AN AN ANd dd didi det A A AN TANNN AN eS 


ROP SUE eagle a sSNA Nad ot en trate SEY Oot SCE one on Sota CR 
= 


HAAAPAAAAPAAAANANKMAANTATAANNANANANMMAT TASTE 
MOAN AMOAMNMMAM AMOYNOYNAMNANOANAOMYNMOMFMOFMOMOMOMMOMOMMOMOMOYMABWMOMOATFOAN 
ANANNANANNMNMNANNANANANNANANNANNAMNMYTMAMEOAMNOA 
WUdddddd dd dd ddd ddd dd ddd dd dd ddd A ANANNANANANANAAN 
Madd dd dd ddA dd dad Add ddd ddd ddd ddd ddd dA dad ddd dae 
GAdddddd ddd dd dd Ad AAA dn dA AA AA AAA AA AAA AA ddA dae 
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HMANNANANANNANNANNANNANNANANNANNHANANNANNANNNANANNANNTAANNNANNATA 
MNANNNANNNPDAANNAAMNAANNNANMANAANTDP ANA ANN TRA TANANMdAANMNA ddA ae 
TBHOMNANUONNAANNANUDUNNENUMOUNUMNUNUUMATONVUVANNURANNRVUAUOREANNOMN WY 
SAMNANNAMNAANMNAMANAANNA MANN MNMNANERMATPYIMNAMNAMNAYAMNOMNAANAMNMANANNANNANNONMAMNNM 
HHOTOWDTFNUOMNNNNVUOUTFNNNAFNUVUATNNVONNANMUONNVUOUUUNVUUUNNVUOUUUTONNWM O 
HOMYIOMMNONNTNNNVUOGTTA YN GAMO NNNMNYNMNNADYFNONNNVOUUNNUUNNNNNMNNWWN 
nswsAYONFNANNVHOUTOMHIONAMTANO TON GAINMIOGdnNdTdNONNYTNVOVUUNWUONUTNNAN AS 
MNMNNTOUTONTNVUYTNAGNNNONONONOMNYTYTHTMNVOVUUUUUUNUNUNUNUO AN UW 

yTYgqMNTTONTMONNN TNOMNHOGAOADNNNONYGANTNHWTFNNONTPTFOUNTOMUONAMNNNANUOW 
Ansys ITMMNONTOFUONAIMNANMNMOMNNNNNAMNAHNHATTFNNNNNNMNVUONNNWOVUA TI HAVO OW 
DINNNUVUNUMNNNVUUNNNWTNUOUNTONVUOTONNNNNVOUVUNUUNUUUUNNWUONNUOUWUU TOMY 
FANUOMNNNUATONNNONNUVUATTVUOUTNNNONNUMNANVNOVUUUUUUUUNNNUTNOUMNMN WN 
SINMNNNONTNYANMNOTTMNOWDTAMNVOUDTNNVONNTYTNNMNNOUWUUONNOUNTNONWONNONWHM 
HivyonwrvdwoNnd’ndnrnrvodgdd’mnd’dTNOFMNMNOWTFNWTWOMNMONMTMONUNNMNNVUNMUNUAYTMrVUOUNUYTHNHWVNoOWnM 
MONMNMONNAMNNNONNNNVUTONNVUANNONAYPNTOVUUNNUOUUNNTZTOUNUNVUOWTOUN 
Hits MOMUUTNNANNMNNNATNOFODTOMNAMNAVNUYNADHONNWATVOVUUNNNUNNNUONNN WY 
HeTSTONDTMOUSTOUGMNUONNNNNANNNGNNANYANHNHTNONVOVUVUTNOUNNNNUOUONVUOWGTNMNNWM 


THAN SYNANMNAMNAONAVMVADAHAKR AKRON THR ADNMNMNANDONAHRUANMNNUNANKMIOAMNUDWAWIN 
ANNAN AN ANNAN MA ATDAANANNNANANNN TA AANNNTAMAANNNANNNANANANNAN 


455665 4 5 6 


6 


2165 5” 


LEN TE) ASS PEST TES ON ER) lg E SEG ESTEE SI TESTES SB gael 4) 5p kG) ce el ) Coal Ca Cal aCe aA Shall 
c4 c4 = 


HNANANAANANMNAMNANANANMNAHTAMNANNAAMNAN TAAYONAAANNNANNANANHTNAAYVANANNANIAN 
Hey ongandvont et GT ONnNnnsndyngnnnnsedanrndgeGgnnnddgd¢egG@aNNdadgoatsoam 
ANMNMNANAMNAANADAMANANANAMNAAAMNANANNANANANMNNONMNNANAANAANANAMOANANDANANAM.MOM 
UN NANNANANANNANANANANANANANANANNANANAANANANAMNANANANNNMN dA dd dddddddddddAANNN 
MNoHod dd di ddd ddd ddd ddd ddd ddd dd dd ddd DA ANNNANNNNANNANANNANAAAAAAN 
KHlddAdAd ddd dd di dtd ddd ddd ddd ddd dd ddd dd ddd ddd ddA ddd ddd dddded 
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HAM PANANAANANANTANANAANNNANNANNAANANANANNAANANNAAN 
MAHANHTAMNANNN TA AANNMNANANTANANNNAN TR AANNNTAANNANN 
SBOMNAWORNONANNANNNANAMNVOROANNANAAR dr AOR ARR AOR 
SIMONMNAMNMANAMNANKEMAMNANAMNUOUMNMANNAMNAMNUOUMANMONNMNMNAMNOA TWO 
HO FTOMNMNONNUONUOUNNNNNNMNNVOUUUTONUONNONNUTONUOU MN 
Hy PNONNNGDTAPNVNOUNNANTNNNNMAUMNTONNNNNNNNYZTNONNNVWO TOM WN 
NONAMNANMNNNNMUNTOTNNNWONWNVOWITGBY_TNNMNFTZNNOWDWN DOOM 
Moonowr7TFo ou dT ONVUUNUNONUTNMUONTONONHONUTNNNNONYO ON 

TYIMNOAMOUATONNMUNANMNNANNMNHGIFNOMTPTONNMONIY YO WDWMNOM AH tO 
see NTN DTNONMO DTH PMOFOMNNNNNOANAMNNMNNNAMNNMNUONSTATNONNMA? DMN MWM 
DLOWUONHUMNNONNUVUUNNNVUUTOMONUUNNNNUOUNNNNNWUONUON OM 
FOMNUTET ATOM TFNVUOUNNDTFUOUUUUMNAGOUUWUUUUNMNUNNNNNUONUNUNN 
SIO TANNDTOUWUUONUONUNNATNVUOUNNAMNNMNOUONNNNVUTONMUAMNNNNNNON WN 
HeIOMONGNNNN TO FNNNAFNNNNAMONMVUUYTNUHUTNMATNNUOMNNN MO 
VMiOog¢dPOMMNUMTONUOUUNUNUNNANNMONNNUNUVUUGNNNNNATONM OO 
Hveyvsv oer TOPOMNMNUONNTNNNNMONUOTOUNNNNNTNHON TOG TOW Ww 
HoOSs9 dF HPO DNONNUATNONNMNNVUOUONNUONNNNNNNNNNN TOM HN 


TIHIYNONNDWDOMNEPAHADOADKRNNAATNMOATADFrFVGVAMNNMAONMA Vr ANMUTSTH A 
NANN AN AN Tt AANANNNN TA AN AN TAANNNN ANN TAN tr A A ANNNAN S| 


ON BRNOMNANKRANANANNANNANTAONMNANNNANANRANANANNANNANANANAAN tH tae 
acade 


EPO NONOMATANAAAAANANANANATANANANOANNANTAMNANNANANANNANAA tH ot teade 
AM FZVOIOAMNMMANADMAMNMAMAMNAMONMMNYNNANOANNNNMOMNAAMAMNAMONOANAMANANMAMONOANOANNMNNONONOAN 
UNANNNANANANNANNANANANANANANNANNANNANNANNANNNANNNNANNNANNNNNNNANNANMOMMOMOMO 


NNN ANNNNO 
ONAN AMI ed 
a A al a oe OO a a 
KAMOEOMMNARO 
mWMmMuoMuUuNnwWH sth 
TTF MOMWMW WH 
TTI NM OW WW 
rTM MOWDO SL 
movyrnownosToO Mm a 
THOMMUOU TOW WH 
mMoMNUunNnnNnwWo HM oO 
Vo MA ods Cos Codi le Bile Bile Rh mare) 
TM MNMnMNNnNWMnNW™ 
orn MNoOo Two wm 
oNnNnNnuounwwsTwyn ase 
rTM FTOUOMN WH TW 
TWH MMW TO WM < 


~oonrnrnrwswononn oO 
NANNN ANN ae 


a ee 


FOWHAAMOMNOAN 
vvseuvowgsg wm 
NW MWWNMANWDAN 
Nada AANNNAN 


DINNNNANANNANNANANANNNANNANNNANANNANNANNNNANNNNNNNNANNNANANNANANNANNNAN AN gd adadadadadedet 


AaAddiddd dd dtididi di didi dd di didi didi didi didi dtd didi didi did dididi didi dididdi aie 


ANNANANAN 
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HANNAN MNAANNANANANNANANANANAMNANANNANANNANANNANNMNANNAAAN 
MANN AAD ANANANAN ANNAN TPANNN TP AN TPA TAN ANN TAN TAMNAN ARTA AANNN 
SINMnRnRAROUTDRAMNNARRROUORMNRRRARR GTR ANMHUTOTATR aI IHR KO 
SANNKNMNANAANANMAPAMNEAKRANMNMOMNAMANNANANMNANNANRAMNMNNANANNANNANKN|M 
MOMUTSTTONNMNUNMNUADTOUNUUWUUMUTONMWTONNONNNMNUOMOUONTONVUUTOUOWM SS 
HNMUOSTTATDMNNNNONMNMDTFONMNMUHUTMNMNODTOMNNNNNNVUOUNMNTHNTNONMNVUONNNWWOMW Ss 
NTO OMMOANMOMN TFNHWON ANON TMONONTHODWDOGTMWTVNOHUUNMNANNMNTNMNTNHOMNMHNTTOMOM 
AUMOOOMMNNUWOUNMUTAOMNNVUOUWUUUNNUOUNNNNNNNNMNWUUVUWTNNWUUUWTHOWUOW 

TFOUTMNMNNMNMNMON TOMO PFN TFN DTWOMAOMNMNNNHOGTNNOMNNMNUOMNNANNNHATNOW A 
AIM MoOssE DON TPMONMNN GTN TPMNMHOMN GTM ANNNMNNNNNMONMOMN TGTMOATMNNMONUNNMNNMMS? 
OOOO MN FPAMUOMNMNMN FOU NUOUWUUMUNMNTONVUOUUWUUNMNNMUATNOUUWGTNOW WN 
FAMNOoOoMndTnNMMNONMTOUTONONMNVUUUUTMNNTOUNHOMUMNNVUOUATNVOUNMNNWOWM WO 
SMOONMNMNUNMNNMNVUUTTHMHOWTONNWTNHGTINOMNHODTOHWONHNTIZTMNVHOMNMMNAWONUOTMNNM gS 
Hi~y~onsTMOFOMDWAIONDTANMM MA TGPMNMOMMNNMNONATYGMH TAMU MNMNAMONANM OW 
MINMUOMNNAMNMNMNUOUUNONMNNUOUMUNTNNYGNNVOWUUNTNUGTNOUONMNUNNUWOUNM SS 
bhin,TOMNT ATMO WGTAMONFMNVUTGTNNUWOUNMMOGMTnNNHNATNHTYTNOMNMYAYWOGIWTWNOMS 
HONOUOUTPTNTAPNNNOM TO TNONONMNNNNANNANONMNMNNOATHMNTTFNVUUMUNMNNM 


TNOSTDOUOAANMNMMONKFMNMATMONATINNADAANANTNMAMMWOWNTOMBRTFOWATONLY 
NANANANANNANNANANANNANNANANNANANANANNANANNANNAANANANANAANANANNANNAN ANN 
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